Soluble form of the (pro)renin receptor generated by intracellular cleavage by furin is secreted in plasma.
The (pro)renin receptor [(P)RR] is a 35-kDa transmembrane protein that plays a pivotal role in angiotensin tissue generation and in nonproteolytic prorenin activation. We detected a soluble form of (P)RR [s(P)RR; 28 kDa] in the conditioned medium of cultured cells. The aims of our study were to identify the protease responsible for the generation of s(P)RR, the site of shedding, and to establish the existence of circulating s(P)RR in plasma. We identified furin as the protease responsible for the shedding of endogenous (P)RR based on the following: LoVo colon carcinoma cells devoid of active furin synthesize full-length (P)RR but do not secrete s(P)RR; transfection of Chinese hamster ovary cells with a plasmid coding for alpha1-antitrypsin Portland variant, an inhibitor of furin, completely inhibited the generation of s(P)RR, whereas addition of GM6001, an inhibitor of metalloproteases or of tumor necrosis factor-alpha protease inhibitor-1, an inhibitor of ADAM17, in the culture medium has no effect; when the cDNA coding for (P)RR was translated in vitro and incubated with recombinant furin or ADAM17, only furin was able to generate the 28 kDa-s(P)RR, and mutagenesis in the potential furin cleavage R275A/KT/R278A site abolished s(P)RR generation. Immunofluorescence study in glomerular epithelial cells showed that (P)RR was cleaved in the trans-Golgi, and coprecipitation experiments with renin showed that s(P)RR was present in plasma. In conclusion, our results show that s(P)RR is generated intracellularly by furin cleavage, and that s(P)RR detected in plasma is able to bind renin.